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CONTROL QP SCAXB 


Abstract or the Disclosure 
Mie addition of N,tf-dlmethylamldea of 18 carbon unsaturated 
carboxyllc acids to an aqueous system is effective in controlling 
scale. 


This invention relates to the control of scale format ton and 
^fco the removal of existing scale encountered in various manufac- 
turing processes utilising flowing water. 

Water as available for industrial use regardless of its 
3 our oe (surface or well water) is never pure but contain* various 
impurities which may be dissolved gases, dissolved solids, and, 
in addition, may also include suspe nded so lids. Although these 
solids, both dissolved and suspended, are generally inorganic, 
occasionally they may be of org anic orig in. Furthermore, the con- 
centration of the impurities present in the process water tends t. 
increase during the manufacturing procedure. This result follow* 
because. in usual industrial practice certain materials are added 
to the water to serve a specific function during the manufactur- 
ing process and practioal manufacturing procedures dictate the 
reuse of the- process water to the greatest possible extent. 

Many of these impurities precipitate during the nanufactur- 
ing process resulting in the formation of encrusting and/or non- 
encrusting scales. Regardl ess of the for m_o^ the resulting scale, 
the endjresu^^ 

materially decrcaae^fie-o>erall efficiency of the^ro^es, both 
as to quantl^and^quality of the final desired product. ^ 

Many methods have, therefore/ been proposed in an endeavor 
to control scale including demineraiization by the use of ion 
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exchange resins, f lobulation, chelation, "and other cheniwl 
methods or treatment to aolublllke, Utilise, disperse/ and/or 
remove materials causing - the formation of scale, jjone of these 
methods, however, la entirely satisfactory. For example, the use 
of •eg.uesterlng- agents, such as ethyiensdiaraine tetraoetle aoid, 
are practical in only a few applications. Other methods hereto- 
fore proposed for overcoming the problem of scaling have Involved 
inhlbltlng^the formation of scale and/or attacking ' the scale 
directly.- ^^former method . require, the use of Inhibitors euoh 
as the polyphosphates or other chemicals, mi. method is objec- 
tionable because it requires the mixing of a number of. components 
In order to tailor the resultant combination to the particular 
jwater, a time consuming and difficult procedure, to addition, 
the polyphosphate method usually involves extensive water bleed- 
er* and p H control through add or alkali addition. The method of 
direct attack consists of adding high concentrations of acid to 
the equipment, 8U ch as sulfuric or muriatic acid ox combinations 
of alkaline materials such as sodium hydroxide or aodiu* meta- 
stllcates. This method, suffers from ihe difficult handling prob- 
lems associated with the use of strong acids or alkalies and the 
| tendency of these materials to attack metallic equipment. 

It is, therefore, a principal object of the present invention 
to provide a composition for the control of .scale whioh obviates 
|ths disadvantages of such compositions heretofore available. 

Another object of thie invention is to provide a. relatively 
inexpensive and simplified process whereby the deposition of scale 
| In flowing water systems la reduced. 

Yet another object of our invention Is to "prepare core 
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'efficient scale .r emotfer composlti™ ihaf are baaed upon low cost 
I and widely available mat erials.. . * 

Other objects and advantages or the present Invention «m 
become apparent fro, the t olloWing detailed description thereof. 

*° ^«"P""*»ent «" *he foregoing: and related ends, this 
invention comprise, the features hereinafter fully described and 
particularly pointed out In the claims, t* 9 f olaowlng aescrlption 
eettin* forth in detail certain Illustrative embodiments of this " 
invention. These a„ indicative, however, of but a few of the 
various ways In which the principle of the invention may be 
employed. 

Briefly stated, ue have discovered that the addition of a 
relatively snail amount of an N, N- dime thy lamlde of' a stral 8 ht 
chain unsaturated earboxylle acid to the aqueous system is very 
effective m controlling scale in said system. 

Suitable K^-dimethylamldes of straifiht chain carboxylte 
*eld» are those prepared from earboxylke aolda oontainina 18 car- , 
boa atoms." ihe acids ar* further characterised by having at least 
on P carbon to carbon double bond. Specific acid, classic wlth . 
In this category include, oleic, llnoleio, linolenio, rlcinol.ic, 
and mixture, thereof. Also suitable are the mixed a.cid. found' in 
tail, castor, com, cottonseed, linseed, olive, peanut, rapeseed, 
aaffloKer, sesame, and soybean oils. A mixture of carboxyiic 
aoids particularly suitable for use in our invention is that 
available commercially a. tall oil fatty acids under the trademark 
Unitoi A CD. A typical analysis of this product la a* follow- 
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Patty aoida, pet, * , . 
Ko&in aoids, pert! 
Unaaponlf iablee, pet. * 
Xdnolelo acid, pet J 
Oleic acid, pet, " . ' 

Saturated, acid, pet, 1 
Acid number 
Saponification number 
Color, Gardner 
Viscosity* / 

ssu, "ioo - p. 

Gardner, * seconds 
Specific gravity, 6o° P. 
Titre, ° * 
Flash point, • p. 
[pird point, • "p, 

*he diinethylawideB or these tall oil fatty acid* w m hereinafter- 
lie referred to as DMA. ' - 

l*ie amount and manner of use pf the scale control conpoel- 
tlone are dependent on the nature of problem caused by scale and 
the general composition or the scale In a parfcloular system, in 
those systems which consistently require desealing, ' It M general- 
ly best to first remove heavy deposits of scale during a period 
When the system 1. not operating, followed by the maintenance of 
small quantities of the compositions in contact with the surfaces 
during operation to prevent redeposltlon of scale. For purposes 
of descaling, the compositions may be sprayed, brushed, or 
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otherwise applied l&Ju^diiuted rofm or «ay b« diluted with/eulta- 
tele solvents for ease of application. Uhere it Is not possible to 
odd the undiluted compositions to surfaces, the ll,«-dl»ethylajriideB 
Jean be added to aqueous bolutlons of various concentrations of 
cleaning substances such as caustic soda, netaslllcate of soda, 
(and similar materials. The amount of the compositions. used in 
these aqueous cleaning solutions will vary from i to lob lb. of 
[the compositions to. each 1,000 gallons of cleaning solution, or a 
concentration of about o.Ol pot. to l.O pet. by weight of the 
total solution. The amount of the compositions required depend on 
the nature of the surface to b« cleaned, the nature and tenacity 
of the scale, the time allowed for contact or the surfaces with' 
the compositions, and the temperature of the oleanlng solutions 
containing the compositions. 

to aqueous systems where deeeailhg is' to be accomplished dur- 
ing operation and In aqueous systems where the composition, are 
utilised to prevent the deposition of eoale, the K,N-dlreethyi- 
amides are used at concentrations of 0.2 to 20O parts of the com- 
positions psr million part* by weight of the aqusous system, with 
the preferred range being 0. 5 to loo parts per million parts of . 
the compositions, it is understood, of course, that larger quan- 
tities may be used, but such Is not generally desirable because 
costs may be Increased without commensurate ^additional beneficial 
I results. , 

While *e do not wish to be bound by any theory as to how our 
I results are produced, we believe the primary action of the W,K- 
| dlmethylamldes of the straight chain unsaturated earboxylic adds 
j la one of coating small particulate precipitated masses of inor- 
|ganic molecules, thereby preventing them rrois further bondins 
j together into larger messes and their eubseovent deposition on 
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surface* within the* Ji5j^*aturlng- process. Ife alio beilevs that F 
the compositions adhero to the surfaces or syateas, thereby reduc- 
ing or preventing tie sticking or deposition or inorganic scale- 
lUce aollda to these surraeea. in addition, evidence exists that 
the N,N-dl»ethylamides aid In the penetration or aqueous aystcns 
containing the compositions Into already rormad scales, thereby 
allowing ror the gradual ' erosion of the ecale. ' whatever the exact 
nature or the actl^ of the composition*; the inorganic channel ' 
Bubstancee are maintained in a dispersed state and do not grow in 
size or adhere to the surfaoes or equipment In such a way or to 
aueh an extent as to cause the problems encountered when the com- 
positions are not added to the -system. 

in order to disoiose the* nature or the Invention still more 
olearOy, the Following Illustrative examples iflll be given. j e 
is understood, however, that the invention, is not ilmlted to the 
•pecittc conditions or details set rorth in these examples, except 
insofar as *uch limitations a*e specified In the appended claims. 


r " T* ' ... HXAMPIfi 1 \ 

.. *ae effectiveness or DMA as an inhibitor to the' formation o> 
soaie in a cooling tower was determined by comparing the results' 
obtained in a cooling operation wherein DMA was added to the sys- 
tem to a similar cooling operation in the absence or vm. in the 
absence or DMA, scale or a semisolid nature consisting primarily 
or alumna rormed rapidly as a deposit on the slats and other 
surfaces or the cooling tower. Continuation or the operation - 
caused the dlelodgment of portions or the epale. 

portions tended ta pl*g aprays, drains, and water lines. Further- 
more, these portions provided an excellent substrate ror rurther 
scale deposition in the system. 
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ATter neclmnl-OGiay.-removlne the scale, DMA was added to the 
syaten at e rate of l.p lb...per 1,000 gallons of water Equivalent 
to about ISO parts DMA per million parte or'waterj' flowing through 
the system. This addition of DMA prevented the forination of 
'alumina eoale" or any other scale j consequently, the surface of the 
cooling tower remained in a olean oondition. 


■. :• • .EXAMPXH 2 
In this example, the effectiveness of DMA as an inhibitor to 
the. formation of scale in a steam turbine condenser was determined 
by comparing the results obtained when operating the condenser u'a- 
ing cooling water to which DMA had been added, to a similar opera- 
tion in the absence of DMA. when the condenser was operated uBlng 
untreated fresh water, the condenser tubes became coated with an 
inorganic scale.' Analysis of the scale showed that it was com. 
posed of iron oxides, calcium carbonate, . silica, and insoluble 
silicate completes. The extent of the accumulation of scale was 
such that it via s necessary to shut down the turbine and related 
squipment approximately every seventh day in order to clean the 
oondenser mechanically. 

The turbine condenser was cleaned by recycling an alkaline 
cleaning solution contain!,,* 70 lb. of DMA per 1,000 gallons of 
solution through the tubes and related equipment for a period of 
approximately 6 hr. at a temperature of approximately 1^5- p. 
Thie was followed by a oold rinse of proeess water containing l*.4 
lb. of DJ4A per 1,000 gallons of rinse water. 

At-fcer the condenser tubes were cleaned, the turbine and re- 
lated equipment were operated as before except that the cooling 
water contained about 1.30 parts of DMA per million parte of 
process water. No scale was formed in either the oondenser tubes 
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| or associated piping^**; after several weeks' operation- when th« 
cooling water oontalned the DMA.. ■ " ■ ■ • 

3X&MPLE 3 

<Thi.e example demonstrates that the addition of DMA to a 
Uustio solution i. very effective kn not only removing scale f«w, 
Evaporators tout, 1* addition, materially Increases' the operating 
ptime or the evaporators so descaled between bolloute. ' She par- ' 
tlcular sugar mill at which this test. was conducted experienced a 
severe, problem of scale formation In the heating tubes of the ea»e 
Juice evaporators. «,is Buildup of scale wa, such that it was 
| necessary to atop the production of sugar at very frequent Inter- 
vals to clean or descale the evaporators with a *> pot. caustic 
solution followed by so sold flush, m the second series. of 
| operations, dm* was added to the caustic solution at a rat. of 8 
lb.- of vm per 1,000 gallons of caustic solution. By using. this ' 
DMA-containing caustic solution In the routine manner followed by 

I an add flush, the operating time of the evaporator, wa. Increased 
-o, a ppPOOlaba3r thati ^ nuM)er of fcons ^ ^ 

I bollouts. was laoreased by almost 100 pot. 

ictal sugarcane ground was 26,250 tons *h.„ a caustic solu-' J 
tlon was .followed by an acid wash. . | 

Total sugarcane ground was Increased to 52,000 ton. at the 
same mill for the same period of time when dka was added to the 
cattle solution m an amount oorrespondlng to 8 lb. of DMA per 
[1/00O gallons of caustic aolutlon. 

Similar re *« its were obtained when the dimethyls*!*., of the 
I ratty acids previously listed were substituted for DMA. 

While particular embodiments of the Invention have been 
described, it .Hi be understood, of course, that the Invention Is 
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. 't "l-ll A **. * hdre * oro ' «»t.ittpl«ted to cover by the appended- claims any 

lauoh'ttodiflcatlowfi as rail ki Win. the true spirit and ecope of the 
(invention. 
5 If We elalnu 
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1. A scale contioi . process Web" comprises adding e a an 
soueous system sueceptlble to scale rormation a composition com- 
prising « H,N-dimethylamide or a straight " chain carboxylic aoid, 
characterised in. that aaid acid contain. 18 carton atom, and at 
least one carbon to carbon double bond, in a„ amount surricient to 
inhibit the rormation or scale .in said aqueous system. 

8. The process or c*aim. i wherein the straight chain cer- 
boxylic.aoid ia a mixture or straight chain earboxylic acids con- 
taining 18 carbon atoma arid at kaast one carbon to carbon double 
bond. 

* . •* 

3. The process of claim 1 wherein the straight chain ear- 
boxylic acid i» a mixture or acids derived rrom tall oil. 

*. The process of data i wherein the straight chain car- 
boxylio acid is a nature or acids derived from lineeed oil. 

5. The process or claim 1 herein the straight chain ear- 
boxylic acid is a- fixture or acids derived 'rrom soybean oil. 

6. The process or claim l wherein the straight chain oar- 
bo^lic acid is a mixtur.* or adds derived rrom cottonseed oil. 

. -7. The process or claim 1 wherein the straight chain ear- 
boxylic acid ia a mixture or acids derived rrom. corn oil. 

8. The process or cl*l» i wher e ln ^ atraLt&lt car _ 
boxylio acid is a fixture cr acid, derived rrom peanut oil. 

9. The proceea of claim i herein the ^-diethylamide i, 
Nj N-ditnethyloleamlde ♦ 

K>. The process or claim 1. wherein the »,N- diethylamide ia 
M, H-dimethyllinoleamide. 

11. The process or claim i wherein the W,H-dimethylamide is 
K* H-dlme thyllinolenatnlde . 

18. The process oT claim 1 wherein the ^N-dlmethylami*. la 

N,N-dlinathy2riolnoleaaide. 

13. A .scale control process subst s?»tt*L?.;' a? >»r«i^er ?r* 
^^p-rrlb^c* with to *"ne ?tV«?r . 
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OATBX> this 19th day of AVOTST, 1968. 


For the Applicants :- 



"I.E. j<3K! f k HStotittP. 

Patant & Traee Marl: Amenta , 
V*n 4er stet Build lng^ 
Pretorius street, 

PRETORIA . 
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